Intrathymic non-lymphatic hematopoiesis during mammalian ontogenesis.
Histogenetically, the thymus is the primary lymphopoietic organ and provides an optimal microenvironment for the differentiation of T lymphocytes, independently of the influence of foreign antigens. Lymphocytes with diverse potential are produced in a protective microenvironment optimal for their maturation, whose dual cellular network is provided by endodermally derived RE cells and numerous ectomesenchymal cells derived from the neural crest. The full development of intrathymic hematopoiesis depends upon the successful completion of a series of well coordinated cellular interactions between widely divergent (in terms of origin) cells [epithelium (primitive pharynx); ectomesenchyrne (neural crest); and PHSCs (yolk sac, fetal liver)]. The cells of the thymic epithelial primordium do not proliferate in the absence of "inductive" interactions with the ectomesenchyme. Moreover, the nature of the mesenchyme determines the behavior of the thymic epithelial anlagen. The ectomesenchymal origin of chemotactic stem cell factor secretion, responsible for hemopoietic stem cell immigration, is a distinct possibility. The human thymus is a generalized hematopoietic tissue with between 7 to 9 weeks of ontogenesis. In human and dog fetuses various elements of mammalian hematopoiesis were identified intrathymically: B lymphocytes, plasma cells, erythropoietic and granulocytopoietic (neutrophils and eosinophils) cells, antigen presenting dendritic cells, and mast cells. Our light and ultrastructural (transmission and scanning), as well as immunocytochemical observations have established that during the embryonal and fetal period, the thymus is seeded by pluripotent, yolk sac derived PHSCs characterized by the following immunophenotype CD34+CD43+CD38-Lin-HLA-DR+CD69+. Stem cell c-kit tyrosine kinase (also referred to as mast cell growth factor, stem cell factor, or steel factor) in combination with autocrine and paracrine growth factors and cytokines (IL-3, IL-4, IL-5, IL-6, IL-7, G-CSF, etc.) stimulates myelopoiesis, including erythropoiesis, as well as lymphopoiesis. These hematopoietic growth factors are produced by activated lymphoblastic cells and stromal RE cells under the influence of immunoneuroendocrine regulation, supported by the finding that experimental or spontaneous, in vivo neural crest ablation during early mammalian ontogenesis always results in an abnormal development of the thymus, as well as the heart and great vessels, thyroid, and parathyroid glands.